Arizona are processed to yield the total station depths of 428 storms. Statistical analysis of these random fields yields the first two moments, the spatial correlation and variance functions, and the spatial distribution of total rainfall for each storm. The sample is then split, and half is used to estimate, for each storm day, the distributions of the three parameters of each of the three conceptual spatial Poisson process models 
The seasonal trend in average monthly rainfall is due to seasonality in both the number of showers and the average storm depth [Fennessey et al., 1986a] , but 90% of the variance in average monthly rainfall is explained by the variance in shower frequency. This seasonal variation in storm frequency has no effect on the current models, which deal only with individual storm events. Similarly, the seasonality of storm duration plays no direct role in these models of total storm depth.
During these months the distribution of shower starting times is as shown in Figure 5 . The predominance of late afternoon storms is characteristic of instabilities forced by diurnal surface heating and leads to the definition of a noon-to-noon "storm day." Any noon-to-noon period of the chosen summer season during which rainfall is recorded at any of the 93 rain gages constitutes a storm day. The available record identifies an ensemble of 428 such storm days. Storm day rainfalls are assumed to be independent, even though in some cases midday rainfall at a particular gage may be artificially split between two contiguous storm days. Details of the procedures used for analyzing the observed station rainfall are given by Fennessey et al. [1986a] .
DATA ANALYSIS

Interpolation
To facilitate calculations of the statistical properties of the random rainfall fields, we interpolate the station observations onto a 100-m rectangular grid. However, the deterministic bivariate polynomial used in the interpolation I- Akima, 1978] The correlation function is examined similarly in Figure 15 , and appears less sensitive to the differences in the samples, in part at least because of the very large number of data pairs available at all but the largest lags. Note that at finite scale a single realization may produce negative correlation estimates, whereas the theoretical value is always positive.
Finally, we examine the effect of sampling scale on the spatial distribution of total storm depth, as is shown in Figure 16 . variation in Table 2 that the parameter a is relatively constant, but unless we can also assume that 2 is constant, there is little hope of analytically removing the conditioning of (15). Table 2 ), we see from Figure 18 that 85% wetted to a depth equal to or greater than y is given by the probability P that the point depth equals or exceeds y. Titis is obtained by
Although CV[2] is large (see
PlY >_. y] = I -(w) dw (39)
We have two •Ways of evaluating (39) Equations (47) and (48) On the basis of the comparative evaluation, model 3 may be discarded. Its only clear advantage over the other two models is its nonzero dry area, and this appears to be underpredicted by 50% (see Figure 22 ). In addition, it is quite cumbersome analytically. Although models 1 and 2 predict the spatial storm distribution with equal accuracy, the former is much more tractable analytically. Thus we prefer model 1, even though it has been shown [Bras and Rodriguez-lturbe, 1976 
